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Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-2 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable 
overThibos (US 4,824,566). 

Thibos teaches the device including hollow fiber membranes wound around a 
permeable core, at an angle with respect to the axial length of the core (Fig. 1 , elements 
1, 2, 5, 6, column 4, lines 24-55, and column 12, lines 40-54, column 13, lines 3-13). 
The device including a housing, bore fluid entrance and outlet, a baffle within the core, 
an outlet for the permeate or filtered fluid, defining the fluid path as claimed in claim 1 , 
are also disclosed (see elements 13, 16, 23, 24, 21, Fig. 2, and column 9, lines 49-68, 
and column 10, lines 1-12). The core is disclosed by Thibos, as porous, e.g. to permit 
the passage of the raffinate (permeate), and can be made from metals, thermoset 
plastic materials, etc (see column 10, second paragraph, column 13, last paragraph, 
column 14, lines 1-13). Providing the core with multiple layers with angles ranging 
between 45 to 60 degree, which includes the 30 to 60 degree range claimed is 
disclosed, as discussed above. Thibos fails to teach the size of the ports (openings) in 
the core as claimed in claim 1 , e.g. between 50 to 200 microns. It would have been 
obvious to one skilled in the art at the time the invention was made to adjust the porosity 
or openings of the core to allow passage of the permeate without increasing pressure in 
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the permeate side. One skilled in the art would have been motivated to provide a core 
with larger pores or holes in modules having larger packing, e.g. to avoid restricting the 
permeate passage, and avoid back pressure generation. 

As to claim 2, metal beads are not disclosed, however, metal core are disclosed. It 
would have been obvious to one skilled in this art to mark the core from metal material, 
and further start with beads or powder as raw material for the porous core, the raw 
material is not critical for the production of the porous product or core. 
Regarding to claim 5, Thibos teaches the dependency on the core L/D relationship; 
when that ration increases the minimum angle can be selected to produce a stable 
filament path, with satisfactory range being from 25-50 degrees; selecting a higher 
angle fro a first layer or stratum, and lower angles for the successive layers is also 
suggested (see column 12, lines 40-column 13, lines 1-8). It would have been obvious 
to one skilled in this art at the time this invention was made to select an angle of 35 
degrees for the first layer of wound hollow fibers on the core, or layer, and further select 
e.g. 30 degrees, based on the particular LD ration of the core, and the suggested 
reduction of winding angles in the successive layers, as discussed in Thibos. 
3. Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thibos (US 4, 824,566) as applied to claims 1-2 and 5 above, and further in view of 
Haworth et al (US 5,462,619). Thibos fails to teach the membrane material as claimed 
din claim 3 of the present invention, a cellulose membrane as semipermeable 
membrane is disclosed instead. Haworth et al teach helically or spirally wounding fiber 
of microporous polypropylene on a core at an angle with respect to the core, the hollow 
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fiber membranes are formed as a ribbon of membranes spaced and passing through a 
guide to form layers of membrane on the core (Fig. 4, column 3, lines 33-65, column 4, 
lines 10-60, and column 8, lines 18-23, and 46-60). It Would have been obvious to one 
skilled in this art to use the teaching of Thibos for forming a polypropylene membrane 
module, or alternatively change the membrane material in Thibos to produce a gas 
separation membrane e.g. for a hydrophobic polypropylene, as suggested by Haworth 
et al. The change in membrane performance by changing to the membrane in the 
module of Thibos, e.g. to a propylene membrane, would have been expected by the 
skilled artisan. Haworth et al teaches a wind angle of 23 degrees, however, Thibos 
teaches the angle dependency of the core L/D relationship. Therefore modification in 
the angle, based on the selected core diameter would have been obvious to one skilled 
in this art at the time the invention was made based on Thibos 's teaching. 
Regarding claim 4, the effect in fiber spacing in membrane packing density is also 
disclosed in Haworth et al. The specific spacing is not disclosed in terms of an absolute 
distance or range, however, using a fiber guide adapted to control spacing between the 
fibers as desired to obtain a predetermined packing density is suggested (see column 4, 
52-60, column 9, lines 18-41). Based on Haworth et al.'s teaching, it would have been 
obvious to one skilled in the art at the time this invention was made, to space the fibers 
in the ribbon or band of membranes at a desire spacing depending on selected packing 
density of the final module; controlling the spacing in each of the layers to provide a 
desire module shape or packing layer would have been also obvious to the skilled in the 
art. Although the distance between the fibers is not disclosed in Thibos, He suggests 
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packing uniformity to avoid polarization and scaling and to facilitate flushing and reverse 
flow, which suggests a minimum spacing between the fibers. Adjusting the distances 
between the fibers to achieve uniform packing is disclosed in Thibos, selecting fiber 
properties, the spacing in each layer to maintain uniformity appears to be within the 
knowledge of the skilled artisan, and will required a minimum experimentation, based on 
the combine teaching of Thibos and Haworth et al. 

4. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Reference 5,538,642 teaches conventional membrane cores 
made form porous material and sintered polymers. RE. 29,447 also teach core 
materials. Additionally cited reference disclosed modules including hollow fibers 
helically wound around a core. US 4,021 ,351 teaches making the holes in the core such 
that an adequate flow can be obtained. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ana M. Fortuna whose telephone number is (571) 272- 
1 141 . The examiner can normally be reached on 9:30-6:00 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wanda L. Walker can be reached on (571) 272-1 151. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). ^--~~^ 7 
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Primary Examiner 
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